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and intake of approved drugs (e.g., oestrogen and bisphosphonates) (7).
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In recent years, a series of studies suggested that gut microbiota Li et al. identified several differential fecal bacterial taxa from patients 176 with low bone mineral density (11). However, the above research 177 findings were based on subjects without considering sex, and the 178 results were also inconsistent.
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Osteoporosis is a typical disease of females. One key reason is the 180 sudden decline of estrogen production for women after the menopause 181 but a gradual process for men (12) . Therefore, hormone replacement 182 therapy effectively decreased the risk of bone fracture in post-183 menopausal women (13, 14) . It indicated that the pathophysiology of 
